Purpose: Sexual minorities engage in more risk behaviors at a younger age than heterosexuals and many are subject to minority stress from a young age, which raises questions about the age at which sexual minorities' experience morbidities. Our objective was to estimate the prevalence of health conditions among young, middle age, and older age groups to examine sexual orientation differences while stratifying by gender. Methods: We pooled 4 years of data from the California Health Interview Survey to obtain a representative sample of the male and female population in California, allowing us to examine health conditions by sexual orientation in three age strata, age 20-39, age 40-59, and age 60 and older. Results: Compared with same-gender heterosexuals, sexual minority women had a higher likelihood of physical morbidities (disability: adjusted odds ratio [AOR] 2.66 for lesbians and AOR 2.21 for bisexuals; arthritis: AOR 2.12 for lesbians) at a young age, whereas gay men had a higher likelihood of heart disease (AOR 2.78) and cancer (AOR 4.75) at a young age. Across the life span, sexual minorities had higher likelihoods of poor mental health than heterosexuals. Conclusion: These findings suggest that at a young age, sexual minorities experience more morbidities than heterosexual individuals. Consideration should be given to early detection, identification, and treatment of these conditions among sexual minorities particularly at younger ages.
Introduction
C onsiderable evidence indicates that sexual minorities (i.e., lesbians, gays, bisexuals) have more negative health behaviors than heterosexuals. For example, prior studies suggest greater smoking rates and more heavy alcohol use among sexual minorities than among heterosexuals. [1] [2] [3] [4] [5] [6] [7] Morbidity differences by sexual orientation are also well documented. The best known morbidity difference is the human immunodeficiency virus (HIV), with men who have sex with men having higher HIV rates than other men. 8 Other disparate conditions include higher rates of sexually transmitted diseases and higher prevalence of anal cancer in gay compared with heterosexual men. [9] [10] [11] [12] A recent study reported that gay men, but not lesbians, had greater odds of cancer prevalence compared with heterosexuals. 13 Both sexual minority men and women have been identified as having higher rates of mental disorders and asthma than heterosexual individuals. [14] [15] [16] [17] [18] [19] Finally, data have consistently shown higher rates of overweight or obesity among lesbians compared with heterosexual women. [20] [21] [22] [23] [24] Ecological data also suggest that, compared with heterosexuals, lesbians have a higher incidence of breast cancer, and gay men and lesbians may have higher colorectal cancer incidence. 25, 26 Because of differences in the length of time sexual minorities engage in risky behaviors, 6 it is conceivable that morbidity may exist in excess at an early age in sexual minorities compared with heterosexuals. For example, with respect to smoking, there is evidence that sexual minority youth begin smoking at an earlier age than heterosexual youth. 3, 6 While the relationships between most risk behaviors and disease are not causal, one can hypothesize that the length of exposure to negative health behaviors may bring about morbidities in sexual minorities earlier than in heterosexuals. Despite strong evidence showing differences by sexual orientation in prevalence of risk behaviors and morbidities, to date research has not thoroughly evaluated morbidities across the lifespan in sexual minorities compared with heterosexuals. Knowledge about the timing of morbidities is important to target particular age groups for interventions to prevent disease. Therefore, the objectives of this study were to (1) determine if there are disparities because of sexual orientation in health conditions, such as heart disease, diabetes, and arthritis, which have not been widely considered in other studies, 18 and (2) examine the extent to which health conditions of lesbian, gay, and bisexual individuals differ from heterosexual populations across age strata. For each gender, we tested the hypothesis that at a young age, health conditions are more prevalent among sexual minorities than among heterosexuals.
Methods
The protocol was deemed exempt from institutional review board review. We obtained data from the California Health Interview Survey (CHIS), the largest state health survey conducted in the United States. The CHIS employs a two-stage geographically stratified random-digit-dial sample design and continuously monitors the health of Californians by collecting information biannually on hundreds of health topics. The CHIS response rate is comparable to that of the California Behavioral Risk Factor Surveillance Survey and varied from 37.7% in 2001 to 18.1% in 2007. Before the CHIS data are publicly released, multiple imputation methods are used for items necessary for weighting the data. However, overall item nonresponse rates in the CHIS are low, with most variables except household income missing valid responses for less than 2% of the sample. As recommended by the CHIS, we weighted our analyses to obtain estimates that are an unbiased representation of the California population. More detailed information about the survey can be obtained from the CHIS website.
The CHIS has collected data on sexual orientation since 2001, initially ascertaining sexual orientation of respondents aged 18-65, in 2003 from any respondent aged 18 and older, and later truncating the collection of sexual orientation data at 70 years of age. To have a sufficient sample of lesbian, gay, and bisexual individuals across age strata, we combined 4 years of data, the 2001, 2003, 2005 , and 2007 surveys. Our analyses were restricted to participants aged 20 years or older who identified as heterosexual, gay, lesbian, or bisexual, which resulted in a sample size of 66,109 men and 93,242 women. This eligibility criterion excluded 0.3-0.9% of individuals per year who reported being celibate, not sexual, or other. Transgender identity was not ascertained; therefore, data on transgender individuals were not available.
Measures
Outcome variables. The outcome variables included nine types of health outcomes: (1) self-rated fair or poor general health, (2) mental health problems, (3) disability, (4) arthritis, (5) overweight/obese, (6) diabetes, (7) asthma, (8) cardiovascular health risk, and (9) cancer. Not all measures for each of the health outcomes were assessed in each of the four survey years, rather see Table 1 for details about the survey years in which each health outcome was available.
All measures were dichotomized for analysis, distinguishing those with and without the condition or outcome. Selfrated fair or poor general health was derived from responses to a question about how respondents assessed their general health. Mental health problems were assessed by two measures. First, respondents were asked whether they needed help for emotional/mental health problems in the past 12 months, from which we derived a measure of mental health needs. Second, respondents were asked about feeling depressed in the past 30 days, from which we derived an indicator of depression. An indicator of disability was derived from questions about being disabled because of a physical, mental, or emotional condition. The measure of overweight or obese compared with healthy weight was determined from respondents' self-reported weight and height. Diagnoses of diabetes, asthma, and arthritis were determined from responses to an item, ''Has a doctor ever told you that you had [condition]?'' Cardiovascular health risk was assessed by three measures. We inferred the presence of heart disease from the responses to the question, ''Has a doctor ever told you that you had heart disease?'' Two additional variables related to cardiovascular disease were derived from respondents' reports of taking medication to control high blood pressure and reports of having high blood pressure. Finally, respondents were asked about having been diagnosed with cancer. From these responses and the age at diagnosis, we created a variable for a cancer diagnosis at age 18 or later (e.g., adult cancer).
Independent variable. Age was considered the main independent variable and was categorized into three age groupings, 20-39 years of age, 40-59 years of age, and age 60 and older.
Covariates. Race/ethnicity, educational attainment, total annual household income, health insurance status, and nativity were considered as covariates.
Analysis
All statistical analyses were performed using the SUR-VEY procedures in SAS 9.2, which incorporated the final sampling weight and the replicate weights to account for the complex sampling design of the CHIS. We used the jackknife repeated replication method to obtain accurate standard errors of the estimates of the means, proportions, and odds ratios (ORs). The Rao-Scott Chi-square test or F statistic was used to test for differences in frequencies or means by 
sexual orientation groups, stratified by gender. Next, we computed two logistic regression models for each outcome with age defined differently in each model. One model used a continuous measure of age, providing adjusted ORs (AORs) for each outcome (Table 3 ). The second model used a three category measure of age, comparing individuals 20-39 years, 40-59 years, and 60 years and older (Table 4) . We adjusted all models for race/ethnicity, education, household income, and nativity. Sample sizes for each regression model differed depending on how many survey years included the health outcome of interest.
Results
In Table 2 , we present the demographic characteristics by sexual orientation, stratified by gender. Among women, the sexual orientation groups significantly differed on all demographic characteristics. Compared with heterosexual women, lesbians were more likely to be white, to have more education and higher incomes, and to be U.S.-born. Bisexual women were more likely to be younger, uninsured, and U.S.-born than heterosexual women. Among men, the sexual orientation groups differed on all demographics except age. The average age for men was about 40 years regardless of sexual orientation. However, fewer gay men were over 60 compared with heterosexual and bisexual men. In addition, compared with heterosexual men, gay men were more likely to be white, to have more education, and to be U.S.-born, while bisexual men were more likely to have lower incomes and to be uninsured. Table 3 presents the unadjusted prevalence estimates and AORs for the health outcomes by sexual orientation and gender.
Fair/poor self-rated health There were no differences by sexual orientation in the prevalence of fair or poor self-rated health for either gender. However, after adjusting for confounders, both lesbian and bisexual women had a significantly greater likelihood of reporting fair or poor health compared with heterosexual women. In addition, gay men had a significantly greater likelihood of reporting fair or poor health than heterosexual men.
Mental health problems
Compared with heterosexual women and men, sexual minorities had higher prevalence of mental health needs and self-reported depression. The AORs confirmed these disparities in mental health needs and depression for both genders.
Disability
Compared with heterosexual women and men, sexual minorities had higher prevalence of disability. Lesbian and bisexual women had almost twice the odds of reporting a disability, whereas bisexual men had 1.7 the odds of disability and gay men 1.3 the odds compared with their heterosexual counterparts.
Arthritis
The prevalence of arthritis differed by sexual orientation among women, with both lesbian and bisexual women having significantly greater adjusted odds of arthritis than heterosexual women. The prevalence of arthritis also differed by sexual orientation among men. Gay men had significantly lower prevalence and lower adjusted odds of arthritis than heterosexual men.
Overweight/obese
The prevalence of self-reported weight differed by sexual orientation for both men and women. Lesbian women had 1.3 the odds of being overweight or obese compared with heterosexual women. Gay men, on the other hand, had significantly lower odds of being overweight or obese compared with heterosexual men.
Diabetes
The prevalence of self-reported diabetes did not significantly differ by sexual orientation among women or men. There were no significant differences in the odds of diabetes by asexual orientation for either gender.
Asthma
The prevalence of asthma was significantly greater for sexual minority women and men. Lesbians had 1.4 and bisexual women had 1.5 times the adjusted odds of selfreported asthma compared with heterosexual women. After adjusting for confounders, the odds of asthma did not differ by sexual orientation among men.
Cardiovascular disease
The prevalence of self-reported heart disease and ever having received a high blood pressure diagnosis did not differ by sexual orientation for either gender. However, gay men had 1.4 times the adjusted odds of heart disease compared with heterosexual men. The prevalence of taking blood pressure medication significantly differed among women, with bisexual women having a lower prevalence. However, the odds of taking blood pressure medication did not differ by sexual orientation among women. Among men, the prevalence of taking blood pressure medication did not differ by sexual orientation, but gay men had 1.4 the odds of currently taking blood pressure medication compared with heterosexual men.
Adult cancer
Among women, neither the prevalence nor the adjusted odds of cancer differed by sexual orientation. However, among men, the prevalence of cancer was significantly higher for gay compared with heterosexual men, and gay men had twice the odds of reporting a cancer diagnosis than heterosexual men.
In Table 4 , we present the adjusted odds of the health condition by sexual orientation for both genders and for three age groupings, age 20-39, age 40-59, and age 60 or older.
Fair/poor self-rated health Among women aged 20-39 years, lesbian women had 1.9 and bisexual women 1.6 the odds of reporting fair or poor health compared with heterosexual women, but among women aged 40 and older, the likelihood of reporting fair or poor health did not significantly differ by sexual orientation. Among men, only gay men aged 40-59 had higher odds of fair or poor heath compared with heterosexual men, while those of other ages and bisexual men of any age did not differ from heterosexual men.
Mental health
In each of the three age strata, mental health needs were significantly greater for lesbian women and gay men compared with heterosexual women and men. Bisexual men did not differ from heterosexual men at any age, while the likelihood of reporting mental health needs was higher among bisexual women younger than 40 and those aged between 40 and 59 compared with heterosexual women in the same age stratum. With respect to depression, bisexual women had greater odds of depression than heterosexual women among those aged less than 40 and those between 40 and 59 years old. Compared with heterosexual men, bisexual men had greater odds of depression in each of the three age strata, while only gay men in the oldest age group had significantly greater odds of depression.
Disability
Lesbian and bisexual women had greater odds of disability in the youngest age stratum only. Among men, bisexual men in the youngest and oldest age strata had greater odds of disability compared with heterosexual men.
Arthritis
Only lesbians younger than 40 had greater reported odds of arthritis compared with heterosexual women in the same age stratum. Among men, only gay men aged 40-59 had lower odds of arthritis compared with heterosexual men of the same age.
Overweight/obese
Only lesbians aged 40-59 had significantly greater odds of being overweight or obese compared with heterosexual women. On the other hand, gay and bisexual men in all three age strata had significantly lower odds of being overweight or obese compared with heterosexual men in the same age strata.
Diabetes
The odds of diabetes did not differ by sexual orientation for men. Among women, only lesbians in the oldest age stratum had significantly greater odds of diabetes than heterosexual women in the same strata.
Asthma
Lesbian women in the youngest and oldest age strata had greater odds of asthma compared with heterosexual women in the same strata. Bisexual women in the youngest and middle age strata had greater odds of asthma compared with heterosexual women in the same age strata. Among men, bisexual men aged 40-59 had greater odds of asthma than heterosexual men in the same strata.
Cardiovascular health
Among those younger than 40 years, lesbians and gay men had greater odds of heart disease compared with heterosexual women and men. Among those aged 40-59 years, lesbians and bisexual men had significantly lower odds of high blood pressure compared with their heterosexual counterparts in the same age strata. Lesbian women younger than 40 and bisexual men aged 60 and older had significantly greater odds of taking blood pressure medication compared with their heterosexual counterparts in the same age strata.
Adult cancer
Bisexual women younger than 40 had greater odds of cancer than heterosexual women in the same age strata. Gay men younger than 40 and those aged between 40 and 59 years had greater odds of reporting a cancer history compared with heterosexual men in the same age strata.
Discussion
Our study's focus went beyond the confirmation of earlier study results of sexual minorities' disparities in health conditions. [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] 27, 28 Our goal was to assess variation in health conditions over the life course. To examine this, we focused on the young, 20-39 years; the middle aged, 40-59 years; and older individuals, age 60 and older. Our examination of health conditions by age strata mostly confirmed our study hypothesis of sexual minorities already faring worse at a young age compared with their heterosexual counterparts. Confirmation of our hypothesis can be taken from young lesbian and bisexual women's greater odds of fair or poor health, asthma, and disability; lesbians' greater odds of arthritis, heart disease, and being on blood pressure medication; and bisexual women's' greater odds of depression and cancer compared with their heterosexual counterparts. When focusing on men, there is less support for our hypothesis in that young gay men only had higher odds of heart disease and greater odds of a cancer history compared with heterosexual men, and bisexual men had higher odds of disability and likelihood of taking blood pressure medication (although not statistically significant at p < 0.05) at the youngest age compared with heterosexual men. However, bisexual men also had greater disability and higher odds of taking blood pressure medications compared with their heterosexual counterparts in the oldest age group. Therefore, our hypothesis of sexual minorities fairing worse at a young age applies more to lesbian and bisexual women than to gay and bisexual men.. On the other hand, across all three age strata, lesbians and gay men reported greater mental health needs and bisexual women and men reported higher odds of depression than heterosexual individuals. Therefore, sexual minorities are at higher risk for mental health conditions across the lifespan relative to their heterosexual counterparts.
Documentation of sexual orientation disparities by life stage is an important and novel contribution to the understanding of sexual orientation disparities in health. The findings of this study raise the question of why disparities may exist at such an early age. Because sexual minorities have known problems with and different patterns of accessing healthcare, 29 we believe that it is possible to refute greater healthcare utilization by sexual minorities as an explanation for the higher likelihood of sexual minorities reporting conditions such as disability, arthritis, heart disease, and cancer at an early age. Rather, given sexual minorities' worse healthcare access, one may stipulate that the higher likelihood of morbidities identified in this study may be a conservative estimate, which may increase when sexual minorities have equitable access to healthcare. It could be argued that the higher likelihood of reporting fair or poor health and disability among sexual minorities at an early age may be because of different self-perceptions of health. However, our results also documented a higher likelihood of other conditions requiring medical diagnoses such as arthritis, heart disease, and cancer.
Meyer's minority stress hypothesis suggests that sexual minorities' greater exposure to stress because of their sexual minority status in society explains their higher rates of mental health problems. 30 Our findings with respect to mental health are consistent with this hypothesis, while adding that mental health needs are an ongoing disparity for sexual minorities throughout the lifespan. Given the link between stress and heart disease as well as the link between stress and unhealthy behaviors, such as smoking and drinking, sexual minority stress may also explain this study's findings of sexual minorities' higher likelihood of heart disease and cancer at a young age. Documenting a higher likelihood of morbidities at an early age speaks to sexual minorities experiencing accelerated aging. One may argue that the absence of morbidity disparities by sexual orientation in later life is because of heterosexuals catching up to the poor health lesbian, gay, and bisexual individuals experience already at an early age. Unfortunately, our study is unable to provide evidence for the causes of these patterns by age strata. Studies that have longitudinal data, including measures of sexual minority stress are needed to unequivocally explain why these patterns exist.
Our study has a number of additional limitations. First, we pooled cross-sectional data to have sufficient lesbian, gay, and bisexual individuals at any adult age, and divided individuals into a younger, middle age, and older age stratum to better understand variations in health conditions by age. Second, given that we were limited by cross-sectional data, we did not have the ability to determine the mean age of development of a health condition. Also, because of the limited sample size, our age strata were quite broad. With a larger sample size, it may have been possible to stratify age further to examine differences using 10-year intervals, such as individuals in their 20s, 30s, and so on. Our study was also limited to one state, California. Therefore, these findings have to be considered in the context of geographic disease patterns, should not be interpreted as a national pattern, and cannot be readily applied to sexual minorities in other geographic regions. We also caution about nonresponse bias and sexual orientation subgroup sizes in the older age groups because the CHIS did not consistently ascertain sexual orientation from individuals who are older than 65 years. External data to validate the participation of sexual minority individuals, in particular, older sexual minorities, are not available; therefore, it is not possible to assess the scope of differential participation rates.
The strengths of our findings are that we provide estimates about the disease burden of sexual minorities at different age strata for conditions that have been less studied than HIV and cancer. Consistent with our hypothesis, we documented a higher burden of several health conditions before midlife among sexual minorities. Another contribution of our study was distinguishing sexual minority men from women, and among sexual minorities, distinguishing individuals who identify as gay or lesbian from those who identify as bisexuals. The different morbidity patterns by gender and sexual identity possibly suggest different responses and reactions to sexual minority stress. Further studies to examine differences in stress responses or perceptions of stress among these groups are needed. Also, future longitudinal studies should examine the extent to which sexual minority individuals live with more chronic conditions and higher disease burden over more years of their life, which may imply greater need for services at younger ages with respect to medical care, housing, and social service assistance. The extent to which these service needs are met is another aspect to be examined in future studies. For now, our findings are primarily useful to healthcare providers who care for sexual minority patients. Our findings suggest a lifelong need to address sexual minorities' mental health. In addition, at an early age, sexual minorities have a greater disease burden than heterosexuals of the same age. This calls for health professionals to screen sexual minorities at an early age to detect and possibly treat these conditions.
